Objective: In patients with intractable epilepsy, the use of interictal spikes as surrogate markers of the epileptogenic cortex has generated significant interest. Previous studies have suggested that the cortical generators of the interictal spikes are correlated with the epileptogenic cortex as identified from the ictal recordings. We hypothesize that causal analysis of the functional brain networks during interictal spikes are correlated with the clinically-defined epileptogenic zone. Methods: We employed a time-varying causality measure, the adaptive directed transfer function (ADTF), to identify the cortical sources of the interictal spike activity in eight patients with medically intractable neocortical-onset epilepsy. The results were then compared to the foci identified by the epileptologists. Results: In all eight patients, the majority of the ADTF-calculated source activity was observed within the clinically-defined SOZs. Furthermore, in three of the five patients with two separate epileptogenic foci, the calculated source activity was correlated with both cortical sites. Conclusions: The ADTF method identified the cortical sources of the interictal spike activity as originating from the same cortical locations as the recorded ictal activity. Significance: Evaluation of the sources of the cortical networks obtained during interictal spikes may provide information as to the generators underlying the ictal activity.
Introduction
Epilepsy is one of the most common neurological disorders with an estimated worldwide incidence of 0.5-1%. While advances in pharmacologic agents have aided in the treatment and suppression of epileptic events, a significant number of patients continue to have uncontrolled seizures despite optimal medical management. In these cases, surgical intervention is at times the only remaining option if standard medical therapies have failed. If the cortical regions responsible for the initiation and propagation of the ictal activity -the so-called epileptogenic zone -are found to be focal in nature and confined to non-eloquent cortex, they may be surgically removed to alleviate the patient's symptoms.
Electrocorticogram (ECoG) recordings are used to aid in the localization of the epileptogenic zone in a majority of these surgical candidates (Engel and Ojemann, 1993) . This technique, which involves recording from localized intracranial sites for extended periods of time, has remained largely unchanged over the past 50 years (Walker, 1949; Penfield and Jasper, 1954) . Today, in the absence of abnormalities on structural imaging studies, the clinical gold standard for determining the location and extent of the epileptogenic zone remains ECoG analysis of the ictal activity (Ebersole and Pedley, 2003) .
In addition to ictal activity, interictal spikes are also assumed to be markers of the epileptogenic cortex. The localization of the seizure-generating regions of cortex from interictal spikes has drawn significant interest due to their abundance compared to the relatively rare ictal events. However, the precise relationship between the seizure-onset zone (SOZ) and interictal spike activity remains somewhat amorphous. Numerous studies have shown that positive surgical outcome does not necessarily depend upon resection of the entire region displaying spiking activity (Tran et al., 1995; Kanazawa et al., 1996; Alarcon et al., 1997; Ebersole 2000a; Ulbert et al., 2004) . While these studies have indicated that the presence of interictal spike activity is not a good measure by which to determine the SOZ, other studies have examined the propagation patterns of the interictal spikes as a surrogate for defining the
